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ABSTRACT 
Objectives: To understand whether people attending sexual health (SH) clinics are willing to 
participate in a brief behavioural change intervention (BBCI) to reduce the likelihood of 
future sexually transmitted infections (STIs) and to understand their preferences for 
different service designs. 
Methods: A discrete choice experiment (DCE) with young heterosexual adults (aged 16-
25 years), and men who have sex with men (MSM) aged 16 or above, attending SH clinics in 
England.  
Results:  Data from 368 participants showed that people particularly valued BBCIs that 
involved talking (OR 1.45; 95%CI 1.35, 1.57 compared with an ‘email or text’ based BBCI), 
preferably with a health care professional rather than a peer. Findings also showed that 26% 
of respondents preferred ‘email / texts’ to all other options; the remaining 14% preferred 
not to participate in any of the offered BBCIs.  
Implications: These results suggest that most people attending SH clinics in England are 
likely to participate in a BBCI if offered, but the type / format of the BBCI is likely to be the 
single important determinant of uptake rather than characteristics such as the length and 
the number of sessions. Moreover, participants generally favoured ‘talking’ based options 
rather than digital alternatives, which are likely to require the most resources to implement. 
Keywords 
Sexually transmitted infections; health services; prevention; risk reduction; behaviour 
change; preferences; young people;  men who have sex with men 
 
INTRODUCTION 
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Sexual behaviour is associated with a continuing and substantial burden of sexually 
transmitted infections (STIs), with 440,000 cases diagnosed in England, UK in 2014 [1]. The 
most commonly diagnosed STIs were chlamydia, genital warts, gonorrhoea and genital 
herpes (78% of all infections). Moreover, the number of chlamydia cases has continued to 
increase over the past decade and gonorrhoea has become a particular concern as highly 
resistant infections are starting to emerge [1]. 
 
Young heterosexual adults (aged 16-25 years old) and men who have sex with men (MSM) 
remain the two groups at greatest risk of STIs in the UK [1]. The impact of this continued 
high number of new infections is significant in terms of individual health losses, an increased 
likelihood of further transmissions and costs to the National Health Service (NHS); around 
£620 million in 2011 excluding new HIV diagnoses [2]. 
 
 
The UK Department of Health’s Sexual Health Framework has prioritised prevention and 
support for behavioural change interventions, alongside access to sexual and reproductive 
health services, particularly for those most vulnerable to poor sexual health  [9]. Clinics that 
provide sexual health (SH) services provide an opportunity to engage those at greatest 
likelihood of infection in sexual risk reduction interventions [10,11] at a potentially 
teachable moment. Although challenging, introducing brief sexual risk reduction 
interventions into busy clinical settings on a large scale is essential if there is to be a 
population level impact.  Indeed, the UK Government’s White Paper ‘Healthy Lives, Healthy 
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People’ emphasises a commitment to behaviour change interventions as a strategy to 
reduce preventable illness [3]. Research has shown they can help people adopt health-
promoting behaviour patterns, including safer sex practices [4,5] and that many could be 
suited to SH clinic settings. However, of the interventions that are known to be acceptable 
and effective in changing risk and STI testing behaviours such as web-based applications and 
face-to-face counselling [6-8], it is unclear which are the most preferred and therefore most 
likely to be used [12].  
This study is part of the SANTE project which aims to determine the feasibility of conducting 
a trial of  brief behavioural change interventions (BBCI’s) in SH services to reduce the 
incidence of STIs in young people and MSM [13]. A systematic review [8] of BBCI 
interventions suitable for use in SH settings identified a variety of effective interventions 
such as brief 1:1 counselling and web-based materials. The aims of the work are threefold. 
To determine the intervention characteristics, of those found effective, that are most likely 
to encourage people attending SH clinics to participate in a BBCI and the extent to which 
sociodemographic factors and previous STI testing / treatment are associated with potential 
use. A further aim was to identify changes to service characteristics that would cause 
people’s BBCI preference to change.  
METHODS 
We assessed the potential uptake and preferences for different BBCI characteristics using a 
discrete choice experiment (DCE). DCEs are a method of estimating the relative strength of 
preference for different service options [14]. It is a hypothetical questionnaire approach 
that is often used when it is difficult to observe actual choices yet there is desire to 
understand drivers of consumer demand [15]. DCEs have a theoretical foundation in 
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random utility theory, which is based on the assumptions of economic rationality and utility 
maximization [14]. In stating a preference, an individual is assumed to choose the option 
that produces the highest individual benefit (or ‘utility’). Moreover, the utility generated by 
choosing an option is assumed to depend on the sum of the utilities associated with its 
composing attribute levels [16]. The results indicate the independent relative strength of 
preference for each defined service characteristic. Moreover, the preference scores can be 
combined to demonstrate if a theoretical service configuration is likely to be preferred, and 
therefore chosen, over others.  
 
This DCE used a cross-sectional design in which participants were asked to choose between 
four competing BBCIs or to indicate a preference not to participate with any of them (an 
‘opt out’ option) (Table 1 and Figure 1) [17]. Each BBCI was described according to a number 
of key characteristics, such as who mediates the intervention, or the length of each session, 
referred to as ‘attributes’. Each attribute had a number of ‘levels’, e.g. a ‘nurse’ or 
‘counsellor’, which were rotated by scenario. Each participant was asked to complete 
12 DCE questions. 
 
 
 
CHOICE OF BBCI OPTIONS, ATTRIBUTES AND LEVELS 
The BBCI options (labels), attributes and levels were informed by triangulation of data from 
the formative analysis, which included a qualitative study that explored patient and health 
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care professionals’ (HCP) perspectives of BBCIs and a systematic literature review of BBCIs 
feasible to deliver in SH settings (Figure 2) [8]. The qualitative study consisted of semi-
structured interviews with 15 men and women aged 16-25 years and 20 MSM who were 
aged 16 or above, who were recruited from London- and Brighton-based SH clinics and 
26 SH providers from across England. The systematic review identified 33 randomised 
controlled trials (RCTs) that included waiting-room-, self- and brief-healthcare provider-
delivered interventions [8]. Interventions considered for inclusion had evidence supporting 
their effectiveness and were considered potentially feasible to implement given existing 
clinical service setups and resources in the UK. 
 
The four BBCIs included in the final design were ‘talking’ to someone (which was taken to 
denote talking therapies such as counselling and motivational interviewing), an ‘email or 
text containing health advice’, an ‘online session by yourself’ or an ‘online group session’ 
(see Table 1). The attributes included the type of contact, the type of activities involved in 
each session, the length and number of sessions and, where appropriate, the person who 
mediates the sessions. The number of sessions (1 to 6) and their length (up to 15 minutes to 
an hour) were deliberately kept short, as the remit was to investigate preferences for ‘brief’ 
behaviour change interventions. 
 
RECRUITMENT 
Participants were recruited from three SH clinics in Brighton and London, UK during 
November and December 2015 and were either heterosexual and aged between 16 and 
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25 years or a MSM and at least 16 years old, as they are the target groups specified for the 
project. No other inclusion or exclusion criteria were applied.  Participants were recruited by 
researchers in the clinics, and asked to complete a paper-based version of the instrument. 
They were also asked to provide background information including educational status, 
previous STI testing history and previous STI diagnosis. All data were collected anonymously 
and written informed consent was obtained. In order to assess if our sample contained 
similar proportions of people in terms of age / sexual orientation , comparisons were made 
with GUMCADv2 data derived from the recruiting clinics[18]. London Westminster Research 
Ethics Committee granted ethical approval (REC reference 15/LO/0690). 
 
SAMPLE SIZE AND DCE QUESTIONNAIRE DESIGN 
Specifying sample sizes for DCE studies is difficult because the number of attributes, levels 
and choice sets is unknown in advance of designing the instrument. Orme, however, has 
suggested that a reasonable study size is around 300; we aimed to recruit 350 [19]. 
 
Twenty-four clinic attendees completed a pilot version of the questionnaire, which was 
generated using an orthogonal approach. The final design was generated using a D-efficient 
approach with priors from the pilot [17]. Eight versions of the questionnaire were produced 
in which the ordering of the DCE questions and options differed.  
 
STATISTICAL ANALYSIS 
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All attribute levels were dummy-coded (1 for group membership, 0 otherwise) except when 
estimating the alternative specific constants (ASCs). These terms represent the extent to 
which people preferred one of the four BBCI options or opting out when all other factors are 
disregarded. Effects coding was used for the ASCs to avoid confounding with the attribute 
base levels on the main attributes [17]. ‘Email or texts’ was used as the reference option in 
all of the analyses. 
 
Assessing service and participant level characteristics associated with preferences  
The DCE responses were analysed using conditional logit (CLOGIT) and latent class models 
(LCM). The former is the basic form of analysis and identifies the relative preference of each 
attribute level but the results are presented for the average participant meaning it may 
mask important heterogeneities. LCMs also identify attribute level preferences but allow for 
heterogeneity by grouping respondents into classes that have similar preferences and 
identifying characteristics associated with probable class membership. [20]  The class 
membership characteristics included in this analysis were selected on the basis of potential 
interest from a policy perspective and were: born in the UK (yes / no), previously diagnosed 
with an STI (yes / no), age / MSM status (categorised as heterosexual 16-20 years, 
heterosexual 21-25, MSM 16-25, MSM 26-50 and MSM 51+) and having tested for a STI 
within the past year (yes / no). 
 
Assessing how participants preferences for BBCI format might change if offered 
alternative service configurations (simulations) 
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From a policy perspective, it is useful to understand if people’s preferences, and therefore 
the likelihood they will engage with an intervention, can be changed by offering them 
different service options. To do this, a number of scenarios were generated using the LCM 
results to identify the service configurations that would be required for participants in each 
class to change away from their most preferred BBCI format to the next most valued option. 
 
RESULTS 
A total of 368 eligible people completed the questionnaire. Ninety percent (331/368) of 
respondents completed all 12 DCE questions, resulting in 21,495 DCE observations overall. 
Seventeen people only completed the first DCE question. Approximately 52% of responses 
were from Brighton, 59% were male and 62% were born in the UK (Table 2). Comparisons 
with the GUMCADv2 data suggested that our sample contained higher and lower 
proportions of MSM aged 16-25 and MSM aged 26-50 respectively but was similar in most 
other respects (Table 2). 
 
Almost 20% of respondents (71/368) consistently chose one particular BBCI type, either the 
‘talking’ (28/71) or email / text based options (34/71). There was minimal evidence to 
suggest that a particular attribute level dominated participants choices in so much that only 
a very small proportion of respondents always chose the option with the shortest duration 
(up to 15 minutes, <1%), the fewest number of session (one, <1%), sessions organised by 
nurses (<1%) or by other HCPs (<1%), whenever these options were presented. These 
findings provide some evidence that participants were willing to ‘trade’ between different 
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BBCI design options, which is an important requirement of DCE studies if they are to be 
meaningful. 
 
CLOGIT analysis to assess the preference for service characteristics 
The basic CLOGIT model was statistically significant, as it explained more of the variation in 
the data than a model with no independent variables (likelihood ratio chi-square test, 
p<0.0001). McFadden’s pseudo R2 was 0.13, indicating that the model fitted the data 
moderately well [21] and predicted 41.7% (1,793/4,299) of choices correctly. The signs on 
the model coefficients were in a logical order demonstrating credibility in the underlying 
model. For example, people generally preferred shorter to longer sessions and a smaller to a 
larger number of sessions. 
 
The results showed that participants generally preferred all BBCIs formats to nothing 
(‘opting out’) but, ‘talking’ was clearly the most favoured option compared with ‘email or 
texts’ (OR 1.45; 95%CI 1.35, 1.57) (Figure 3). However, ‘email and texts’ were preferred to 
‘online group meetings’ (OR 0.42; 95%0.38, 0.47), ‘online 1:1 meetings’ (OR 0.44; 95%0.39, 
0.49) and to ‘nothing’ (OR 0.30; 95%0.27, 0.34). 
 
‘Face-to-face (F2F) group sessions’ were generally less preferred to ‘F2F 1:1 sessions 
(OR 0.66; 95%CI: 0.57, 0.78) or to ‘1:1  phone calls’, although the latter comparison did not 
achieve statistical significance (OR 0.87; 95%CI 0.73, 1.02) (Figure 3). The analysis also 
showed that participants generally preferred fewer to more sessions, and shorter sessions 
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were more highly valued than longer sessions. Additionally, the results indicated that 
participants had a strong preference for sessions to be facilitated by health counsellors 
rather than peers (OR 0.53; 95%CI 0.46, 0.60), but they were indifferent about the type of 
health care professional (OR 1.02; 95%CI 0.90, 1.15 when health counsellors were compared 
to nurses). 
 
Latent class model (LCM) to allow for heterogeneity in preferences and participant level 
predictors of it 
The LCM predicted a higher proportion of correct choices than the CLOGIT analysis, 73% 
(2,419/3,312) (Figure 4). Three respondent classes were identified. Participants in each class 
were generally similar in how they valued the number / length of sessions, the choice of 
facilitator and whether or not meetings were one-to-one or group based. However, they 
differed markedly in terms of which general BBCI option they preferred. People who were 
more likely to be in class 1 (60%) clearly favoured ‘talking’ interventions, although all other 
options were preferred to ‘opting out’. Respondents who were more likely to be in class 
2 (14%) had a strong overall preference for ‘opting out’, although their next strongest 
preference was also for ‘talking’ interventions. Last, those more likely to be in class 3 (26%) 
expressed a clear preference for ‘email or text’ based BBCIs compared to all other options 
and were generally indifferent between the three remaining BBCIs and ‘opting out’. None of 
the sociodemographic variables included in the latent class analysis were predictive of likely 
class membership. 
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Simulations to identify how preferences for BBCI format could be changed by latent class 
Latent class group 1 
Participants in this class were only likely to prefer the online group or online 1:1 sessions 
(i.e. the next most favoured options) than ‘talking’ if each online session was much shorter 
(up to 15 minutes instead of between 30 and 60 minutes if ‘talking’), the number of sessions 
was as small as possible (a one-off rather than repeated ‘talking’ sessions) and the ‘talking’ 
option was mediated by a peer rather than any other HCP. In all of the other configurations, 
the probability of people preferring, and therefore choosing, the ‘talking’ option remained 
the highest. 
 
Latent class group 2 
The likelihood of class 2 members choosing the ‘talking-’ instead of their generally preferred 
‘opt out-’ option only occurred when it consisted of no more than three sessions, each 
lasting no longer than 30 minutes and when facilitated by a nurse or health counsellor, not a 
peer. The possibility of members of this class choosing any of the remaining BBCIs options 
remained negligible in all of the remaining scenarios. 
 
Latent class group 3 
No scenarios were identified in which members of this class preferred anything other than 
the ‘email / text’ based option. 
 
13 
 
DISCUSSION 
The study found that the uptake of BBCI’s to prevent STIs could be high if offered to young 
heterosexual people and MSM attending UK SH clinics. However, it also suggests that the 
BBCI format (e.g. talking, emails / texts) is individually more likely to influence demand than 
factors such as the length and number of each session. Importantly, ‘talking’ was the most 
preferred BBCI format suggesting that personal interaction is important to people [22]. 
None of the assessed sociodemographic variables, such as a previous STI diagnosis, were 
found to predict choice suggesting, on the basis of these results alone, that there is no 
reason to tailor intervention formats for specific socioeconomic groups [22-24]. 
 
This research was commissioned as part of a project to determine the feasibility of 
conducting a randomised controlled trial of BBCIs. This was on the premise that a number of 
interventions have been shown to be effective but have not been implemented in a 
standardised or systematic way in the UKs National Health Service, or on a scale that could 
have a population level impact on STI diagnosis rates [8]. Further, the research brief was 
clear that any implementation would have to be provided with little or no additional 
resources being provided to SH services. In this context, identifying the characteristics of 
potential BBCIs that result in high levels of acceptability is key. The strong preference for 
some form of intervention involving talking to a health care professional is therefore 
challenging. However, a number of scenarios were identified in which people who indicated 
a general preference for ‘talking’ based options instead preferred an online alternative. 
Moreover, there are also precedents for effective digital interventions being implemented 
to address public health needs, such as those to support smoking cessation [25] and 
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problem alcohol consumption [26,27]. After initial investment, such interventions can be 
scaled up rapidly with little additional resources. An important determinant of success is 
ensuring the engagement of potential users, for which this DCE provides useful evidence. 
Indeed, the results suggest that for the majority of participants, the proposed BBCIs were 
generally preferred over nothing at all. Thus, they are consistent with the strategy proposed 
in the SANTE project in which attendees at SH services would be offered a tailored package 
of BBCIs, identified through the formative work, based on their risk of STIs [28]. 
 
It is difficult to compare the results of this DCE with those of existing studies. This is largely 
because other studies have either tended to assess levels of acceptability rather than 
preferences per se, evaluated a different set of prevention techniques (e.g condom use and 
microbicides) or did not focus on SH clinic attendees [29-31]. DCEs move beyond purely 
assessing acceptability, by generating estimates of the order and relative importance of 
intervention characteristics. This said however, interest is increasing in developing BBCIs as 
digital interventions [32-34] particularly since the advent of social media, to potentially 
reach people who are not currently engaged with SH services and because they are 
considered to be comparatively cost efficient. While these studies have involved different 
types of online BBCIs they have broadly demonstrated they are effective and acceptable to 
users [29,35]. Our results echo these findings in that they suggest online formats, while not 
the most preferred options, were  preferred by most participants to being offered nothing 
at all. Together these results suggest that while those already in contact with SH services 
would prefer to use more resource intensive BBCIs, this does not discount the possibility 
that a high uptake of appropriate digital interventions could be achieved.  
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The strengths of this preference study were that it used a DCE design, which is more realistic 
than simply asking people what they prefer, and that it was underpinned by a systematic 
literature review [8] and a qualitative study to identify the BBCI formats and service 
characteristics.  However, there were also a number of limitations with it. First, a number of 
options, such as having videos in clinics and distributing leaflets containing health advice, 
were excluded from the final DCE design. Videos were omitted on the basis that evidence 
from the other formative studies suggested that they were unlikely to be acceptable in a 
mixed clinic setting due to their content, and leaflets were seen as an adjunct to other 
interventions. Second, our focus was on establishing preferred BBCI characteristics, but they 
are clearly not the only type of intervention available for preventing STIs. For example, 
human papillomavirus vaccination [36] or HIV pre-exposure prophylaxis with antiretrovirals 
[37]. Finally, while there is evidence to show that results generated by DCEs correlate with 
actual choices [38] they still involve presenting participants with hypothetical choices so 
that their results should be taken as indicative of preferences rather than firm predictions of 
demand. 
 
Fourteen percent of respondents (latent class 2) indicated that they would prefer not to 
participate in any of the BBCIs. The results indicate that shortening the length or number of 
the sessions and ensuring that, where applicable, they are one-to-one and mediated by 
HCPs, is unlikely to change their view, unless the ‘talking’ option is extremely brief and also 
facilitated by a health care professional rather than a peer. 
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In summary, this DCE clearly indicates that most people attending SH clinics in England 
would be willing to engage with a BBCI if offered but that the choice of format is critical in 
ensuring maximum uptake . Most people appear to prefer talking based interventions, 
particularly when they are 1:1 with health care professionals. Although not generally the 
most preferred options, there does appear to be a role for email / text and digital BBCIs, 
which are likely to be less costly to implement and easier to scale up. . However, the study 
does not suggest which BBCI is likely to be the most clinically- and cost-effective nor does it 
consider the content or the theoretical underpinning of the intervention [39]. 
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TABLES 
Table 1: The List of choices, attributes and levels and their applicability to each option 
 Options 
Attribute Email or 
text 
containing 
health 
advice* 
Online 
session by 
yourself 
Online 
group 
session 
Talking with 
at least one 
person 
Opt out 
Type of 
contact 
Emails or 
texts from a 
NHS service 
containing 
health 
information 
Interactive 
online 
information 
including 
videos and 
quizzes 
A Facebook 
Group Chat or 
Twitter (or 
similar online 
social media) 
A 1:1 phone 
conversation, 
1:1 face-to-
face meeting 
at a clinic or 
group face- 
to-face 
meeting at a 
clinic 
N/a 
Type of 
session 
Reading 
emails / texts 
Typing 
questions and 
responses 
Read / 
watching 
online and 
ticking boxes 
via a web 
page or app 
Talking N/a 
Length of 
each 
sessions 
N/a Up to 15^, 30 
or 60 mins 
Up to 15^, 30 
or 60 mins 
Up to 15^, 30 
or 60 mins 
N/a 
Number of 
sessions 
N/a 1^, 2-3 or 4-6 1^, 2-3 or 4-6 1^, 2-3 or 4-6 N/a 
The person 
who 
mediates the 
sessions  
N/a N/a A health 
counsellor ^, 
nurse or peer 
A health 
counsellor ^, 
nurse or peer 
N/a 
*the base option for the reported odds ratios; ^the base level for each attribute; N/a, not 
applicable 
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Table 2: Demographics for the 368 eligible respondents and GUMCADv2 data 
 Respondents  GUMCADv2 data^ 
 N (%)  N (%) 
Recruitment location    
 Brighton 191 (52.0)  - 
 London 177 (48.0)  - 
Born     
 UK 229 (62.2)  - 
 Outside UK 114 (40.0)  - 
 Missing 25 (6.8)  - 
Gender    
 Male 217 (59.0)  - 
 Female 145 (39.4)  - 
 Transgender 6 (1.6)  - 
 Missing 0 (0)  - 
Age / gender group (years)*    
 Heterosexual 16-20 67 (18.2)  4,025 (17.4) 
 Heterosexual 21-25 116 (31.5)  8,474 (36.4) 
 MSM 16-25 42 (11.4)  1,355 (5.8) 
 MSM 26-50 92 (25.0)  7,222 (31.0) 
 MSM 50+ 24 (6.5)  2,190 (9.4) 
 Missing 27 (7.3)   
Previously diagnosed STI    
 Yes 169 (45.9)  - 
 No 169 (45.9)  - 
 Missing  30 (8.2)  - 
STI tests in previous year    
 0 80 (21.7)  - 
 1 106 (28.8)  - 
 2 83 (22.6)  - 
 3+ 81 (22.0)  - 
 Missing 18 (4.9)  - 
^Data taken from GUMCADv2 2015 data [18]; chi2 test performed on non-missing data, p<0.0001 
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Figure Headings 
Figure 1: Example of a DCE question 
Figure 2: DCE design and analysis flow chart (suggested Web extra) 
Figure 3: Results from the conditional logistic (CLOGIT) regression model 
Figure 4: Latent class model results 
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